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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the precision 
and the efficiency of an adhering process by matching 
the positions of the tip parts of plural support side 
electrically conductive lead patterns of a head support 
with the tip parts of plural chip side electrically 
conductive lead patterns and connecting them. 
SOLUTION: A head support 44 has first to third support 
side electrically conductive lead patterns 71 to 73 on a 
first main surface (a front surface) and the pattern 73 is 
led to a ground terminal. A thin film magnetic head chip 
43 has first to third chip side electrically conductive lead 
patterns 21 to 23 on the back surface and the patterns , 
21 to 23 are connected to thin film coil layer and a thin 
film magnetic core. Each tip part of the corresponding 

patterns 21 to 23 is arranged so that the position of respective tip parts of the patterns 71 to 
73 match with each other and connected, respectively. Thus, since no obstacle exists in the 
adhering process of the chip 43 to the support 44, the precision in the process and the 
production yield are improved. 
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BASIC-ABSTRACT: 

NOVELTY - A head support (44) with two main surfaces, is provided with 
electrically conductive lead patterns (71-73) on one main surface. A thin film 
magnetic head chip (43) on the head support side is connected to the 
electrically conductive lead patterns. 

USE - For magnetic recording and reproducing apparatus e.g. VTR, DAT recorder. 

ADVANTAGE - No obstruction interferes when sticking on thin film magnetic head 
chip to head support, enabling highly precise thin film magnetic head assembly. 
Terminal of thin film magnetic head chip need not be connected to external 
electrode terminals by wire, enabling improvement in manufacture yield. Time 
in sticking on magnetic head chip is shortened by one-fifth or one-tenth, 
greatly improving operation efficiency. DESCRIPTION OF DRAWING(S) - The 
drawing shows the bird's eye view of the thin film magnetic head assembly. 
(43) Thin film magnetic head chip; (44) Head support; (71-73) Electrically 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the bird's-eye view of the thin film magnetic-head assembly concerning the gestalt of 
operation of the 1 st of this invention. 

[Drawing 2] It is a top view explaining the thin film magnetic-head chip concerning the gestalt of 
operation of the 1st of this invention. 

[Drawing 3] It is the bird's-eye view of the head support concerning the gestalt of the 1st operation of 
this invention. 

[Drawing 4] It is the bird's-eye view of the thin film magnetic-head assembly concerning the 
modification of the gestalt of the 1st operation of this invention. 

[Drawing 5] It is the bird's-eye view of the thin film magnetic-head assembly concerning other 
modifications of the gestalt of the 1st operation of this invention. 

[Drawing 6] It is the bird's-eye view of the thin film magnetic-head assembly concerning the gestalt of 
operation of the 2nd of this invention. 

[Drawing 7] It is the bird's-eye view of the head support concerning the gestalt of operation of the 2nd of 
this invention. 

[Drawing 8] It is the bird's-eye view of the thin film magnetic-head assembly concerning the gestalt of 
operation of the 3rd of this invention. 

[Drawing 9] It is the bird's-eye view of the head support concerning the gestalt of operation of the 3rd of 
this invention. 

[Drawing 10] It is a top view explaining the thin film magnetic-head component (MR compound-die 
thin film magnetic-head component) concerning the gestalt of other operations of this invention. 
[Drawing 11] It is the bird's-eye view of the thin film magnetic-head chip concerning the gestalt of other 
operations of this invention. 

[Drawing 12] It is the bird's-eye view of the thin film magnetic-head assembly concerning the gestalt of 
other operations of this invention. 

[Drawing 13] It is drawing explaining the outline of a magnetic-head component. 
[Drawing 14] It is the bird's-eye view of the conventional thin film magnetic-head assembly. 
[Drawing 15] It is drawing showing the installation condition to the cylinder of the conventional thin 
film magnetic-head assembly. 
[Description of Notations] 

7 Component Layer 

8 Chip Substrate 

9 Protective Group Plate 

1 1 Nonmagnetic Substrate 

1 2 Under Coat Layer 

13 Lower Magnetic Pole Layer 

14 Gap Layer 

15 Thin Film Coil Layer 
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16 Up Magnetic Pole Layer 

17 Contact Section 

18, 26, 27 Through hole 

21 1st Tip Side Electric Conduction Lead Pattern (Coil Lead) 

22 2nd Tip Side Electric Conduction Lead Pattern (Coil Lead) 

23 3rd Tip Side Electric Conduction Lead Pattern (Core Lead) 

24 4th Tip Side Electric Conduction Lead Pattern (MR and Lead) 

25 5th Tip Side Electric Conduction Lead Pattern (MR and Lead) 
31, 32, 33, 34, 35 Terminal (pad pattern) 

36, 37, 38, 39 External electrode terminal 
40 Cylinder 

41, 44, 45, 46 Head support 

42, 43, 47, 53 Thin film magnetic-head chip 

48 Screw Hole 

49 Notching Section 

5 1 Magnetic-Head Component 

57 Female Screw 

58 Male Screw 
61,62,63 Wire 

65 66 Thick wire (cable) 
68 Multicore Lead Wire 

71 1st Support Side Electric Conduction Lead Pattern 

72 2nd Support Side Electric Conduction Lead Pattern 

73 3rd Support Side Electric Conduction Lead Pattern 

74 4th Support Side Electric Conduction Lead Pattern 

75 5th Support Side Electric Conduction Lead Pattern 

81 Crevice for Fitting 

82 Level Difference Section 
91,92, 93 Pewter 

97, 98, 99 Small projection 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relating to the magnetic head used for writing and read-out of 
information to magnetic-recording media (record medium), especially using for rotary head mold 
magnetic recorder and reproducing devices, such as VTR, is related with the suitable thin film magnetic 
head. 
[0002] 

[Description of the Prior Art] In rotary head mold magnetic recorder and reproducing devices, such as 
VTR and DAT, the magnetic-head assembly (41 42) carried in the cylinder 40 which carries out high- 
speed rotation as shown in drawing 15 counters with a record medium, and is arranged, the magnetic- 
head component in this magnetic-head assembly slides with a record medium, and record and playback 
of a signal are performed. The head width of recording track is being set to 20 micrometers or less by 
the densification of the recording track accompanying improvement in recording density in recent years, 
and this, micrifying of a magnetic circuit is required corresponding to this, and precision with the very 
high head assembly to a cylinder top is needed. 

[0003] The thin film magnetic head by micro etching techniques, such as thin film coating technology, 
such as the same sputtering as a semiconductor integrated circuit and CVD, a photograph imprint 
technique (photolithography technique), and reactive ion etching (RIE), is developed as an induction 
type magnetic-head component with the precision which can respond to a narrow truck on the other 
hand, and the record ability to regenerate. 

[0004] The magnetic-head assembly consists of a thin film magnetic-head chip 42 and head support 41 
holding this thin film head chip 42, as shown in drawing 14 . And it possesses the magnetic-head 
component 51 covered and formed by the protective layer while the thin film magnetic-head chip 42 
forms the lower magnetic pole layer 13 through the under coat layer 12 on the nonmagnetic substrate 1 1 
as shown in drawing 13 (a), it forms the gap layer 14 and the thin film coil layer 15 on the lower 
magnetic pole layer 13 and forms the up magnetic pole layer 16 on it further. It connects mutually 
through the contact section 17, and the up magnetic pole layer 16 and the lower magnetic pole layer 13 
form the thin film magnetic core. The thin film coil layer 15 goes the contact section 17 of a thin film 
magnetic core around, and is formed. And the gap section apical surface of the thin film magnetic-head 
component 51 is made to counter a magnetic-recording medium, and it is made to perform record and 
playback magnetically. As everyone knows, the record retroaction of this thin film magnetic-head 
component 51 uses the law of electromagnetic induction by change of the magnetic flux which passes 
through the inside of the magnetic circuit which consists of the lower magnetic pole layer 13, a 
magnetic-recording medium, and an up magnetic pole layer 16. 

[0005] Although drawing 13 (b) is a plan to which the thin film head chip 42 shown in drawing 13 (a) 
corresponds, the core lead (3rd tip side electric conduction lead pattern) 23 connected with the coil leads 
(the 1st and 2nd tip side electric conduction lead pattern) 21 and 22 of two connected to the thin film 
coil layer 15 at the thin film magnetic core is formed. 
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[0006] Drawing 14 is the general mimetic diagram of the present thin film magnetic-head assembly. In 
drawing 14 , three terminals (pad pattern) 31, 32, and 33 are attached to the thin film magnetic-head chip 
42 stuck on the head support 41 made from brass. One of these three terminals (pad pattern) is the 
terminal 33 connected to the core lead 23 led to the thin film magnetic core (13 16), and it is attached in 
order to drop on a gland. If the head supports 41 are conductors, such as brass, direct continuation will 
be carried out to the head support 41 by the wire etc. Moreover, what is necessary is just to connect with 
the grand section, a wire, etc. which were prepared in the predetermined location of the head support 41, 
if the head support 41 is a non-conductor. 

[0007] Remaining two terminals 31 and 32 are terminals connected to the coil leads 21 and 22 from the 
thin film coil layer 15. Terminals 31 and 32 are connected with the external electrode terminals 37 and 
38 on the field (datum clamp face) in which the thin film magnetic-head chip 42 of the head support 41 
as shown in drawing 15 (a) is formed, respectively, and the field of the opposite side by the thin copper 
(Cu) wire 61 with a diameter of about 30 micrometers and 62 grades. That is, although the head support 
41 is fixed to the cylinder 40 as shown in drawing 15 (b) by the installation means of male screw 58 
grade, the field adjacent to the maximum top face (datum level) of a cylinder 40 turns into the datum 
clamp face of the head support 41. It is because the height from the maximum top face of the cylinder 40 
of the magnetic-head component 5 1 is specified, relative physical relationship with a record medium is 
determined and it enables it to respond to the request on various systems. The datum clamp face of the 
head support 41 is a field by which flattening was carried out with means, such as polish. The notching 
section 49 is prepared for the maximum top face (datum plane) of a cylinder 40, and it is designed on it 
so that the thin film magnetic-head chip 42 may not hit. From such a request, the external electrode 
terminals 36, 37, 38, and 39 are inevitably formed on the field of the opposite side with the field (datum 
clamp face) in which the thin film magnetic-head chip 42 is formed. It connects with the cables (thick 
wire) 65 and 66 of the multicore lead wire 68 prepared in the cylinder 40, and the external electrode 
terminals 37 and 38 are connected to an electronic circuitry through these cables 65 and 66. In order to 
attach the head support 41 in a cylinder 40 with a male screw 58, a screw hole 48 is established in the 
head support 41 , and the female screw 57 is turned off by the cylinder 40. 

[0008] Since wires 61 and 62 and 63 grades are not connectable with the terminals 31, 32, and 33 of the 
thin film magnetic-head chip 42 after sticking the thin film magnetic-head chip 42 on the head support 
41 In order to assemble the thin film magnetic-head assembly shown in drawing 14 Wires 61 and 62 and 
63 grades are connected to each of three terminals 31, 32, and 33 by soldering etc. in the state of thin 
film magnetic-head chip 42 simple substance. Wires 61 and 62 and 63 grades will stick on the head 
support 41 the thin film magnetic-head chip 42 in the condition of having attached danglingly. It is also 
possible to use a flexible metal membrane with a thickness of about 20 micrometers called FPC wiring 
instead of wires 61, 62, and 63. However, FPC wiring will be connected to each of three terminals 31, 
32, and 33 by soldering etc. also in this case in the state of thin film magnetic-head chip 42 simple 
substance, and the thin film magnetic-head chip 42 in the condition that FPC wiring stuck danglingly 
will be stuck on the head support 41 . 

[0009] In order to lead wires 61 and 62 to the external electrode terminals 37 and 38 on the field (the 
2nd main front face) of the opposite side from the field (the 1st main front face) established in a terminal 
31 side and 32 sides to the thin film magnetic-head chip 42, since a wire is asked for flexibility, a wire 
gage must be thin. With a copper (Cu) wire with a diameter of 50 micrometers, since a copper (Cu) wire 
bending-comes to be hard, it is inconvenient, and a very thin copper (Cu) wire with a diameter of about 
30 micrometers is usually used. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, the thin film [ that the thin copper (Cu) 
wire wire with a diameter of about 30 micrometers etc. has stuck in the assembly of the conventional 
thin film magnetic-head assembly ] magnetic-head chip had to be stuck on the head support, and it had 
the following troubles. That is, since it must work after the (b) wire has stuck danglingly, and a wire etc. 
becomes obstructive, it is difficult to have a thin film magnetic-head chip. 

[001 1] (b) Since the wire etc. sticks, a wire becomes obstructive and positioning to the head support of a 
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thin film magnetic-head chip is difficult. 

[0012] (c) A wire gage is very as thin as about 30 micrometers, and possibility of cutting a wire during 
assembly operation is very high. It is in a situation which a wire open circuit generates once in about 2 
times, and the manufacture yield is low. 

[0013] There is fault of** and it had the fault that working efficiency was bad and could not mass- 
produce. It is the mind "contains with a wire etc." the equivalent of wires, such as FPC wiring, here. 
[0014] It is that attachment of as opposed to [ in view of the above-mentioned trouble ] the head support 
of a thin film magnetic-head chip in the purpose of this invention offers the thin film magnetic-head 
assembly made easily. Other purposes of this invention are offering the thin film magnetic-head 
assembly which thin film magnetic-head chip attachment precision's tends to take out. 
[0015] The purpose of further others of this invention is offering the thin film magnetic-head assembly 
which does not need to connect between the terminal of a thin film magnetic-head chip, and external . 
electrode terminals with a wire etc. 

[0016] The purpose of further others of this invention is offering the thin film magnetic-head assembly 

which does not have a fear of cutting a wire etc. at the time of an attachment activity. 

[0017] The purpose of further others of this invention is offering the thin film magnetic-head assembly 

which can improve sharply thin film magnetic-head chip attachment working efficiency. 

[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the thin film magnetic- 
head assembly by this invention has the 1st and 2nd main front faces, and is characterized by a head 
support with two or more support side electric conduction lead patterns and a thin film magnetic-head 
chip possessing two or more tip side electric conduction lead patterns connected to this support side 
electric conduction lead pattern, respectively being consisted of at least by a part of this 1st main front 
face. What is necessary is just to constitute the edge of two or more tip side electric conduction lead 
patterns so that it may agree in the location of the edge of a support side electric conduction lead pattern, 
respectively in order to connect two or more tip side electric conduction lead patterns to a support side 
electric conduction lead pattern, respectively. Here, an "electric conduction lead pattern" means the 
circuit pattern of the right conductor which carried out adhesion formation in a head support with the 
"thick- film technique" etc. of applying the paste which made it scouring with a binder the "thin film 
technology" which carries out patterning of the thin film formed with a vacuum deposition method, the 
sputtering method, a CVD method, plating, etc. by the photolithography method or an exotic powdered 
metal, each other's glass powder, etc. by screen-stencil, and calcinating it. That is, it is the concept which 
loiters and has the part which is not fixed and "which opposes a wire etc." Wiring which sintered the 
metal thin film to the direct ceramic substrate is sufficient. 

[0019] According to such a configuration, it is not necessary to connect between the terminal of a thin 
film magnetic-head chip, and external electrode terminals with a wire etc. For this reason, there is no 
fear of cutting a wire etc. at the time of an attachment activity. Moreover, since there is nothing that 
becomes obstructive at the time of attachment, it becomes easy to take out thin film magnetic-head chip 
attachment precision. Consequently, thin film magnetic-head chip attachment time amount is shortened, 
the manufacture yield improves, and working efficiency improves sharply. 

[0020] Moreover, a miniaturization and highly-precise-izing of structure become easy as a result of the 
improvement of working efficiency. On the occasion of attaching a thin film magnetic-head assembly in 
a cylinder, and as a result, constituting a system, it becomes easy [ also adjusting the height from the 
maximum top face of the cylinder of a magnetic-head component ], and the structure of preparing an 
external electrode terminal on the same field as the field in which the thin film magnetic-head chip is 
prepared also becomes possible. In this case, the datum clamp face to the cylinder of a head support 
turns into a field in which the thin film magnetic-head chip is prepared in the field (the 2nd main front 
face) of the opposite side. That is, also carrying out on the same field as the field where the arrangement 
location of an external electrode terminal is established in the thin film magnetic-head chip, and carrying 
out on the field of the opposite side can also be set up freely, and its degree of freedom of a design 
improves. If an external electrode terminal is prepared on the same field as the field in which the thin 
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film magnetic-head chip is prepared especially, the structure of a head support is simplified, working 
efficiency will be further improved as if a manufacture unit price becomes cheap, and the manufacture 
yield will also become high. 

[0021] Here, if a thin film magnetic-head chip is made to fit into the crevice formed during the head 
support, positioning will become easy and assembly-operation effectiveness will improve. 
[0022] Moreover, in order to make positioning easy, the side attachment wall of a thin film head chip 
may be constituted in contact with the side attachment wall of the level difference section formed during 
the head support. 

[0023] Or the 1st main front face of a head support may arrange a thin film magnetic-head chip on the 
main front face flat on this real target as a flat main front face substantially. "It is the flat main front face 
substantially" is mind said that the field used as the object which sticks a thin film magnetic-head chip is 
flat at least. If this invention is faced fixing a thin film magnetic-head chip to a head support, it is 
necessary to necessarily form neither the crevice for fitting, nor the level difference section and neither 
the crevice for fitting nor the level difference section is formed in this way, a process is simplified and a 
manufacture unit price becomes cheap. 
[0024] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. In the publication of the following drawings, the same or similar sign is given to the 
same or similar part. However, a drawing is typical and it should care about that the ratio of the relation 
between thickness and a flat-surface dimension and the thickness of each class etc. differs from an actual 
thing. Therefore, concrete thickness and a concrete dimension should be judged in consideration of the 
following explanation. Moreover, of course, the part from which the relation and the ratio of a mutual 
dimension differ also in between drawings is contained. 

[0025] (Gestalt of the 1st operation) The bird's-eye view of the thin film magnetic-head assembly 
concerning the gestalt of the operation of the 1st of this invention to drawing 1 is shown. The head 
support 44 with [ this thin film magnetic-head assembly has the 1st main front face (front face) and the 
2nd main front face (rear face), and ] the support side electric conduction lead patterns 71, 72, and 73 of 
at least plurality [ front face / 1st / main ], It consists of thin film magnetic-head chips 43 possessing two 
or more tip side electric conduction lead patterns 21, 22, and 23 connected to these support side electric 
conduction lead patterns 71, 72, and 73, respectively at least. What is necessary is just to arrange the 
location of the edge of the tip side electric conduction lead patterns 21, 22, and 23 so that it may agree, 
respectively in the location of the edge of the support side electric conduction lead patterns 71, 72, and 
73 in order to connect two or more tip side electric conduction lead patterns 21, 22, and 23 to the 
support side electric conduction lead patterns 71, 72, and 73, respectively. In the gestalt of operation of 
the 1st of this invention, it carries out to three as an example of "plurality", and suppose that there are 
the 1st, 2nd, and 3rd support side electric conduction lead patterns 71, 72, and 73 and the this 1st, 2nd 
and 1st [ corresponding to the 3rd support side electric conduction lead pattern 71, 72 and 73 ], 2nd, and 
3rd tip side electric conduction lead patterns 21, 22, and 23. Here, the 1st and 2nd tip side electric 
conduction lead patterns 21 and 22 are the coil leads of two connected to the thin film coil layer which 
constitutes the thin film magnetic-head component 51, and the 3rd tip side electric conduction lead - 
pattern advances the following explanation noting that it is the core lead connected to the thin film 
magnetic core. 

[0026] The external electrode terminal with which the thin film magnetic-head assembly concerning the 
gestalt of operation of the 1st of this invention omitted illustration to the 1st main front- face side is 
arranged, and the 1st and 2nd support side electric conduction lead pattern 71 and 72 at least is led even 
to the external electrode terminal on this 1st main front face. The datum clamp face to the cylinder of the 
head support 44 turns into the 1st main front face on the 2nd main front face of the opposite side. 
Flattening of the 2nd main front face used as the datum clamp face of the head support 44 is carried out 
by means, such as polish. The 3rd support side electric conduction lead pattern 73 is led to the grand 
terminal on the 1st main front face. The width of face of the 1st, 2nd, and 3rd support side electric 
conduction lead patterns 71, 72, and 73 is 0.1 thru/or 0.15mm. Mutual spacing of the 1st, 2nd, and 3rd 
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support side electric conduction lead patterns 71, 72, and 73 is good at about 0.1mm. 
[0027] Any of a conductor and a non-conductor are sufficient as the head support 44. What is necessary 
is to insert insulator layers, such as an oxide film (Si02), a nitride (Si3 N4), and polyimide film, 
between the 1st and 2nd support side electric conduction pattern and the head support 44, when the head 
support 44 is a conductor, and just to insulate both electrically. What is necessary is preferably, to stick 
an about 100-micrometer polyimide sheet all over the front face of the conductor head support 44, and 
just to form the support side electric conduction lead patterns 71, 72, and 73 on this. When the head 
support 44 is a conductor, the 3rd support side electric conduction pattern can be omitted. However, 
opening of the contact hole is carried out into insulator layers, such as the above-mentioned polyimide 
sheet, and it is very good for it in a conductor head support and electric contact through this contact 
hole. 

[0028] The thin film magnetic-head chip 43 has the magnetic-head component 51 which consists of a 
thin film coil layer 15 arranged so that the contact section 17 of a thin film magnetic core, and the up 
magnetic pole layer 16 and lower magnetic pole layer which constitutes this thin film magnetic core may 
be gone around, as shown in drawing 2 . And the 1st and 2nd tip side electric conduction lead patterns 
21 and 22 are connected to the thin film coil layer 15. The 3rd tip side electric conduction lead pattern is 
connected to the thin film magnetic core 16. (However, it is instantiation, the 2nd and 3rd tip side 
electric conduction lead patterns 22 and 23 are connected to the thin film coil layer 15, the 1st tip side 
electric conduction lead pattern 21 may be connected to the thin film magnetic core 16, and other 
combination is sufficient as this relation) . On the thin film magnetic-head chip 43, patterning of the 
location of one edge of the 1st tip side electric conduction lead pattern 21 is carried out, and it forms the 
pad pattern 31 so that it may agree with the location of one edge of the 1st support side electric 
conduction lead pattern 71. Moreover, patterning of the location of one edge of the 2nd and 3rd support 
side electric conduction lead pattern 22 and 23 is carried out, respectively so that it may agree with the 
location of one edge of the 2nd and 3rd support side electric conduction lead pattern 72 and 73, and it 
forms the pad patterns 32 and 33. 

[0029] On the other hand, the crevice 81 for fitting which can fit in the thin film magnetic-head chip 43 
as the head support 44 is shown in drawing 3 is formed. That is, the with a depth [ of the thickness of the 
thin film magnetic-head chip 43 ] (0.2 thru/or about 0.3mm) crevice 81 for fitting is formed. As for the 
edge of the 1st, 2nd, and 3rd support side electric conduction lead pattern 71, 72, and 73, it is desirable 
to constitute so that the small projections 97, 98, and 99 of a pewter etc. may jump out of the side- 
attachment-wall section of the crevice 81 for fitting about 0.1mm. 

[0030] The thin film magnetic-head assembly concerning the gestalt of operation of the 1st of this 
invention can be manufactured if it is made to be the following. 

[0031] (b) Prepare beforehand the head support 44 which has the crevice 81 for fitting as shown in 
drawing 3 first. For example, the metal block of brass etc. is pierced, it fabricates with well-known 
mechanical processing means, such as cutting and grinding, and opening of the crevice 81 for fitting is 
carried out to coincidence. Opening of the crevice 81 for fitting may be carried out by an electron 
discharge method etc. Furthermore, flattening of the 2nd main front face is carried out by polish etc. 
What is necessary is to just be based on punching processing, laser beam machining, ultrasonic 
machining, etc., when the head supports 44 are non-conductors, such as ceramics. It explains below that 
it is the head support 44 made from brass. 

[0032] (b) Stick an about 100-micrometer polyimide sheet all over the 1st main front face of the 
conductor head support 44 (after sticking a polyimide sheet all over the 1st main front face of the 
conductor head support 44, opening of the crevice 81 for fitting may be carried out). 
[0033] (c) On a polyimide sheet, use copper (Cu), vapor-deposit the lift-off method, and form the 
substrate pattern of the external electrode terminal and 1st, 2nd, and 3rd support side electric conduction 
lead pattern 71, 72, and 73. Then, using this substrate pattern, if selective plating of nickel (nickel) and 
the gold (Au) is carried out, the 1st, 2nd, and 3rd support side electric conduction lead pattern 71, 72, 
and 73 will be completed, the thickness of a nickel/Au deposit — 2 thru/or 10 micrometers — desirable - 
2 thru/or 3 micrometers - then, it is good. Furthermore, if required, as shown in drawing 3 , the small 
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projections 97, 98, and 99 of a pewter etc. will be formed in the edge of the 1st, 2nd, and 3rd support 
side electric conduction lead pattern 71, 72, and 73 so that it may jump out of the side-attachment-wall 
section of the crevice 81 for fitting about 0.1mm. 

[0034] (d) On the other hand, prepare the chip substrate 8 which consists of nonmagnetic substrates, 
such as a glass (Si02) substrate or a ceramic substrate. On this chip substrate 8, with micro etching 
techniques, such as thin film coating technology, such as vacuum deposition, sputtering, and CVD, a 
photolithography technique, and RIE, the thin film coil layer 15 as shown in drawing 2 , a thin film 
magnetic core (16), the 1st, the 2nd, the 3rd tip side electric conduction lead pattern 21, 22, and 23, and 
the pad patterns 31, 32, and 33 are formed, and the component layer 7 is formed. For example, using the 
lift-off method, the 1st, the 2nd, the 3rd tip side electric conduction lead pattern 21, 22, and 23, and the 
pad patterns 31, 32, and 33 carry out vacuum deposition of thickness 0.5 thru/or the 3-micrometer 
golden (Au) thin film, and should just carry out patterning. What is necessary is to form protective coats 
(passivation film), such as an oxide film (Si02), a nitride (Si3 N4), and polyimide film, in the upper part 
of the thin film coil layer 15 and a thin film magnetic core (16), and just to carry out flattening of the 
front face by chemical mechanical polishing (CMP) etc., if required. 

[0035] (e) Next, cover the predetermined part on the component layer 7 with the protective group plate 
9, and paste up the component layer 7 and the protective group plate 9 of each other by glass resin: The 
multilayer structure which consists of this component layer 7, a chip substrate 8, and a protective group 
plate 9 is fabricated with well-known processing means, such as cutting and grinding, and the thin film 
magnetic-head chip 43 of a configuration as shown in drawing 1 is completed. 

[0036] (Passing) Finally, this thin film magnetic-head chip 43 is fitted in the crevice 81 for fitting of the 
head support 44, and if it sticks using an instantaneous adhesive etc., the thin film magnetic-head 
assembly concerning the gestalt of operation of the 1st of this invention will be completed. 
[0037] According to the gestalt of operation of the 1st of this invention, the attachment location of the 
thin film magnetic-head chip 43 was decided in the crevice 81 for fitting of the head support 44, is easy 
to stick and also tends to take out location precision. Moreover, since there is no wire etc., it sticks, and 
it is sometimes interfered with handling of positioning with a wire, or there is also no fear of cutting this 
wire etc. in it. 

[0038] In addition, if the joint of the tip side and a support side electric conduction lead pattern is joined 
with pewters 91, 92, and 93 as the gestalt of operation of the 1st of this invention is shown in drawing 4 , 
better electric contact will be acquired. Instead of soldering, a golden (Au) thin film metallurgy lump 
(metallic sphere) may be stationed to a joint, and thermocompression bonding and an ultrasonic bonding 
may be performed. 

[0039] Drawing 5 is the case where the modification of the gestalt of operation of the 1st of this 
invention is started, and an external electrode terminal is in the 1st main front-face and 2nd main front- 
face [ not the 1st main front face where the thin film magnetic-head chip 43 has been arranged but ] (rear 
face) side which counters. In this case, what is necessary is just to carry out extended formation of the 
1st and 2nd support side electric conduction patterns 71 and 72 at the 2nd main front- face side, as shown 
in drawing 5 at least. You may make it lead the 3rd support side electric conduction lead pattern 73 to 
the grand terminal on the 1st main front face, and it may carry out extended formation at the 2nd main 
front- face side. When the head support 44 is a conductor, the 3rd support side electric conduction pattern 
can be omitted. In the case of drawing 5 , the datum clamp face to the cylinder of the head support 44 
turns into the 1st main front face. 

[0040] (Gestalt of the 2nd operation) Drawing 6 is the bird's-eye view showing the thin film magnetic- 
head assembly concerning the gestalt of operation of the 2nd of this invention. A thin film magnetic- 
head chip does not necessarily need to fit into the crevice formed during the head support. The gestalt of 
the 2nd operation shown in drawing 6 shows the example of the thin film magnetic-head assembly in 
such a case. The 1st, the 2nd, and the head support 44 with [ at least ] the 3rd support side electric 
conduction lead pattern 71, 72, and 73 to the 1st main front face, In the location of the edge of the this 
1st, 2nd, and 3rd support side electric conduction lead patterns 71, 72, and 73, respectively It consists of 
thin film magnetic-head chips 43 possessing the 1st, 2nd, and 3rd tip side electric conduction lead 
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patterns arranged so that it may agree at least. By pushing the thin film magnetic-head chip 43 against 
the wall of the level difference section prepared in the head support 45, relative positioning with the 
head support 45 is considered as the thin film magnetic-head chip 43. Drawing 7 is the bird f s-eye view 
showing the level difference section 82 of the head support 45 which constitutes the thin film magnetic- 
head assembly concerning the gestalt of operation of the 2nd of this invention. Here, the 1st and 2nd tip 
side electric conduction lead patterns corresponding to the 1st and 2nd support side electric conduction 
lead patterns 71 and 72 are the coil leads of two connected to the thin film coil layer, and supposing the 
3rd tip side electric conduction lead pattern corresponding to the 3rd support side electric conduction 
lead pattern 73 is the core lead connected to the thin film magnetic core, it is good. 
[0041] The external electrode terminal with which the thin film magnetic-head assembly concerning the 
gestalt of operation of the 2nd of this invention omitted illustration to the 1st main front-face side is 
arranged, and the 1st and 2nd support side electric conduction lead pattern 71 and 72 at least is led even 
to the external electrode terminal on this 1st main front face. The datum clamp face to the cylinder of the 
head support 45 turns into the 1st main front face on the 2nd main front face of the opposite side. The 
3rd support side electric conduction lead pattern 73 does not need to lead even the external electrode 
terminal on the 1st main front face, and may be led to the grand terminal on the 1st [ near the thin film 
magnetic-head chip 43 ] main front face. Any of a conductor and a non-conductor are sufficient as the 
head support 45. If the head support 45 is a conductor, the 3rd support side electric conduction lead 
pattern 73 is omissible. 

[0042] The manufacture approach of the thin film magnetic-head assembly concerning the gestalt of 
operation of the 2nd of this invention is the same as the manufacture approach of the thin film magnetic- 
head assembly concerning the gestalt of the 1st operation, and omits explanation. However, the 
attachment location of the thin film magnetic-head chip 43 was decided in the location of the wall of the 
level difference section prepared in the head support 45 as shown in drawing 7 , and according to the 
gestalt of operation of the 2nd of this invention, an attachment activity should just push the thin film 
magnetic-head chip 43 against the wall of this level difference section. Therefore, like the gestalt of the 
1st operation, an attachment activity is easy and location precision also tends to issue it. Moreover, since 
there is no wire etc., it is interfered with handling of positioning with a wire at the time of an attachment 
activity, or there is also no fear of cutting this wire etc. 

[0043] In addition, if the joint of the tip side and a support side electric conduction lead pattern is joined 
with a pewter, or a metallic sphere etc. is arranged to a joint in the gestalt of operation of the 2nd of this 
invention and thermocompression bonding and an ultrasonic bonding are performed, better electric 
contact will be acquired. 

[0044] Moreover, in the gestalt of operation of the 2nd of this invention, an external electrode terminal 
may be arranged to the 1st main front-face and 2nd main front- face [ not the 1st main front face where 
the thin film magnetic-head chip 43 has been arranged but ] (rear face) side which counters. In this case, 
what is necessary is just to carry out extended formation of the 1st and 2nd support side electric 
conduction putters at least at the 2nd main front- face side. You may make it lead the 3rd support side 
electric conduction lead pattern to the grand terminal on the 1st main front face, and it may carry out 
extended formation at the 2nd main front- face side. In this case, the datum clamp face to the cylinder of 
the head support 45 turns into the 1st main front face. 

[0045] (Gestalt of the 3rd operation) The bird's-eye view of the thin film magnetic-head assembly 
concerning the gestalt of the operation of the 3rd of this invention to drawing 8 is shown. The head 
support 46 with [ in this thin film magnetic-head assembly / at least ] the support side electric 
conduction lead patterns 71, 72, and 73 of plurality (the 1st, the 2nd, and the 3rd) to the 1st main front 
face (front face), Thin film magnetic-head chips 47 possessing the tip side electric conduction lead 
pattern of plurality (the 1st, the 2nd, and the 3rd) arranged so that it may agree are consisted of at least 
by the location of the edge of these support side electric conduction lead patterns 71, 72, and 73, 
respectively. 

[0046] The external electrode terminal with which the thin film magnetic-head assembly concerning the 
gestalt of operation of the 3rd of this invention omitted illustration to the 1st main front-face side is 
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arranged, and the 1st and 2nd support side electric conduction lead patterns 71 and 72 are led even to 
this external electrode terminal. The 3rd support side electric conduction lead pattern 73 is led to the 
grand terminal. The datum clamp face to the cylinder of the thin film magnetic-head assembly 
concerning the gestalt of operation of the 3rd of this invention turns into the 1st main front face on the 
2nd main front face of the head support 46 of the opposite side. 

[0047] Any of a conductor and a non-conductor are sufficient as the head support 46. What is necessary 
is to insert insulator layers, such as polyimide film, between the 1st and 2nd support side electric 
conduction pattern and the head support 46, when the head support 46 is a conductor, and just to insulate 
both electrically. 

[0048] The 1st and 2nd tip side electric conduction lead patterns 21 and 22 are connected to the thin film 
coil layer which constitutes the magnetic-head component 51, and the 3rd tip side electric conduction 
lead pattern is connected to the thin film magnetic core. As shown in drawing 8 , patterning of the 
location of one edge (pad pattern 31) of the 1st tip side electric conduction lead pattern 21 is carried out 
on the thin film magnetic-head chip 47 so that it may agree with the location of one edge of the 1st 
support side electric conduction lead pattern 71. Moreover, patterning of the location of one edge (pad 
patterns 32 and 33) of the 2nd and 3rd support side electric conduction lead pattern 22 and 23 is carried 
out, respectively so that it may agree with the location of one edge of the 2nd and 3rd support side 
electric conduction lead pattern 72 and 73. The tip side and a head side electric conduction lead pattern 
have realized electric contact with pewters 91, 92, and 93 mutually (good only by sticking by pressure in 
a fixed case). Moreover, instead of soldering, a.metallic sphere may be arranged to a joint and electrical 
installation by bonding may be performed to it. 

[0049] the thin film magnetic-head assembly concerning the gestalt of operation of the 3rd of this 
invention shown in drawing 8 — (b) — first, as shown in drawing 9 , the 1st, 2nd, and 3rd support side 
electric conduction lead pattern 71, 72, and 73 which reaches even an external electrode terminal and a 
gland beforehand is attached to the head support 46 which consists of a metal block of brass etc. this — 
the — one — the — two — the — three — a support — a side — electric conduction — a lead — a pattern — 71 

— 72 - 73 - for example, — a head — a support - 46 — a metal - a block — a top — sticking - having 
had - polyimide - a sheet -- a top - having vapor-deposited - copper - (-- Cu --) - a thin film - from 

— becoming — a substrate — a pattern — forming — this — a substrate — a pattern — using — nickel — (— 
nickel — ) — and — gold — (— Au — ) — thickness — two — or — three — micrometer — becoming — as — 
selective plating — carrying out — if — easy — patterning — it can do — . 

[0050] (b) On the other hand, on the chip substrate 8 which consists of a predetermined nonmagnetic 
substrate, form a thin film coil layer, a thin film magnetic core, the 1st, the 2nd, the 3rd tip side electric 
conduction lead pattern 21, 22, and 23, and the pad patterns 31, 32, and 33 with thin film coating 
technology, a photolithography technique, and a micro etching technique, and form the component layer 
7. Furthermore, a part of this component layer 7 is covered with the protective group plate 9, and the 
component layer 7 and the protective group plate 9 of each other are pasted up by glass resin. And the 
multilayer structure which consists of this component layer 7, a chip substrate 8, and a protective group 
plate 9 is fabricated with a predetermined processing means, and the thin film magnetic-head chip 47 of 
a configuration as shown in drawing 8 is completed. 

[0051] (c) And as shown in drawing 8 , stick the thin film magnetic-head chip 47 on the head support 46 
so that the edge of the pad patterns 3 1 , 32, and 33 which carried out patterning at the process of the 
above-mentioned (b), and the 1st [ of the thin film magnetic-head chip 47 ], 2nd, and 3rd tip side electric 
conduction lead pattern may be made to agree, respectively. 

[0052] (d) As shown in drawing 8 after that, if it solders using pewters 91, 92, and 93, the thin film 
magnetic-head assembly concerning the gestalt of operation of the 3rd of this invention will complete 
each other edges. 

[0053] Since the attachment location of the thin film magnetic-head chip 47 was decided with the 
support side electric conduction lead patterns 71, 72, and 73 according to the gestalt of operation of the 
3rd of this invention, an attachment activity is easy and also tends to take out location precision. Since 
there is no wire which becomes obstructive in an attachment activity especially, attachment is completed 
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for a short time. Moreover, there is no fear of cutting a wire etc. at the time of attachment. Moreover, 
since it is necessary to form neither the crevice for fitting of the gestalt of the 1st operation, nor the level 
difference section of the gestalt of the 2nd operation, a production process is simplified and a 
manufacture unit price becomes cheap. 

[0054] In addition, an external electrode terminal does not necessarily need to be in the 1st main front- 
face side. It may be shown in the 2nd main front face (field of the opposite side) of the head support 46. 
Even the external electrode terminal on the 2nd front face of main makes it crawl on the head support 46 
top, and should just carry out extended formation of the support side electric conduction lead pattern. 
[0055] (Gestalt of other operations) As mentioned above, although the gestalt of the 1st thru/or the 3rd 
operation indicated this invention, if this invention is limited, he should not understand the statement 
and the drawing which make a part of this indication. The gestalt, example, and employment technique 
of various alternative implementation will become clear to this contractor from this indication. 
[0056] In explanation of the gestalt of the 1st already described and the 2nd operation, although the thin 
film magnetic-head chip 43 illustrated the structure embedded at the head supports 44 and 45, the thin 
film magnetic-head chip 43 does not necessarily need to be embedded completely at the head supports 
44 and 45, and may be the assembly of which it was embedded and the head of the thin film magnetic- 
head chip 43 jumped out a little a one half grade. 

[0057] Moreover, in explanation of the gestalt of the 1st already described thru/or the 3rd operation, the 
case where there were the 1st, 2nd, and 3rd support side electric conduction lead patterns 71, 72, and 73 
and the this 1st, 2nd and 1st [ corresponding to the 3rd support side electric conduction lead pattern 71, 
72, and 73 ], 2nd, and 3rd tip side electric conduction lead patterns 21, 22, and 23 was explained. 
However, these electric conduction lead patterns are not restricted to three. For example, there may be a 
support side [ 5 thru/or 8 ] electric conduction lead pattern and a tip side electric conduction lead pattern, 
respectively. 

[0058] Drawing 10 shows the typical structure of the compound-die thin film magnetic-head component 
which combined the magneto-resistive effect component 19 (MR component) for playback (for read- 
out), and the induction type thin film magnetic-head component for record (14, 15, 16). An induction 
type thin film magnetic-head component is a thin film magnetic-head component explained with the 
gestalt of the 1st thru/or the 3rd operation. On the MR component 19 for playback, although an 
induction type thin film magnetic-head component (14, 15, 16) is the multilayer structure by which the 
laminating was carried out, the 4th and 5th tip side electric conduction lead patterns 24 and 25 are 
connected to the electrode of the MR component 19 for playback through through holes 26 and 27. 
[0059] Drawing 1 1 shows the bird's-eye view of the thin film magnetic-head chip 53 which used this 
compound-die thin film magnetic-head component. A tip side electric conduction lead pattern is the 
example of a thin film magnetic-head chip in case there are five. Here, the 1st and 2nd tip side electric 
conduction lead patterns 21 and 22 are the coil leads of two connected to the thin film coil layer 15, and 
the 3rd tip side electric conduction lead pattern is the core lead connected to the thin film magnetic core 
(13 16). The pad patterns 31, 32, 33, 34, and 35 are formed in each of one edge of the 1st, 2nd, 3rd, 4th, 
and 5th tip side electric conduction lead pattern 21, 22, 23, 24, and 25. 

[0060] The bird's-eye view of the thin film magnetic-head assembly at the time of using a compound-die 
thin film magnetic-head component for drawing 12 is shown. The external electrode terminal with 
which this thin film magnetic-head assembly omitted illustration to the 1st main front- face side is 
arranged, and the 1st, 2nd, 3rd, 4th, and 5th support side electric conduction lead pattern 71, 72, 73, 74, 
and 75 is led even to the external electrode terminal on this 1st main front face. The location of the edge 
of the support side electric conduction lead patterns 71, 72, 73, 74, and 75 is arranged, respectively so 
that it may agree in the location of the edge of the pad patterns 31, 32, 33, 34, and 35. 
[0061] Thus, he should understand that this invention includes the gestalt of various operations which 
have not been indicated here etc. Therefore, this invention is limited by only the invention specification 
•matter which starts an appropriate claim from this indication. 
[0062] 

[Effect of the Invention] Since there is no obstruction which interferes with the attachment activity to the 
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head support of a thin film magnetic-head chip according to this invention, it is easy to take out 
attachment precision and a highly precise thin film magnetic-head assembly can be offered. 
[0063] Moreover, according to this invention, since it is not necessary to connect between the terminal 
of a thin film magnetic-head chip, and external electrode terminals with a wire etc., a wire etc. is cut at 
the time of the attachment activity to the head support of a thin film magnetic-head chip, and there is no 
fear of generating a defective. While the manufacture yield improves by about 2 or more times as a 
result, the dependability of a thin film magnetic-head assembly improves. 

[0064] Furthermore, according to this invention, thin film magnetic-head chip attachment working hours 
are shortened by 1/5 thru/or 1/10, and working efficiency improves sharply. Therefore, a cheap thin film 
magnetic-head assembly can be offered. 

[0065] Moreover, a miniaturization and highly-precise-izing of structure become easy as a result of the 
improvement of working efficiency. It becomes easy [, also adjusting the height from the maximum top 
face of the cylinder of a magnetic-head component as a result on the occasion of attaching a thin film 
magnetic-head assembly in a cylinder ], and the structure of preparing an external electrode terminal on 
the same field as the field in which the thin film magnetic-head chip is prepared also becomes possible. 
That is, since it also becomes free to also carry out on the same field as the field where the arrangement 
location of an external electrode terminal is established in the thin film magnetic-head chip, and to carry 
out on the field of the opposite side according to this invention, the degree of freedom of a design 
improves. If an external electrode terminal is prepared on the same field as the field in which the thin 
film magnetic-head chip is prepared especially, the structure of a head support is simplified, and 
working efficiency will be further improved as if a manufacture unit price becomes cheap. 
[0066] A thin film magnetic-head assembly with the easy attachment to the head support of a thin film 
magnetic-head chip can be offered by giving the crevice and level difference for sticking the thin film 
magnetic head beforehand especially to the head support. Moreover, since what is necessary is just to 
stick a thin film magnetic-head chip on the location of the edge of a support side electric conduction lead 
pattern even if neither a crevice nor a level difference is in a head support and it is a flat field, a thin film 
magnetic-head assembly with the easy attachment activity to the head support of a thin film magnetic- 
head chip can be offered. 



[Translation done.] 
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<D*-77P6 5. 6 6Sr^LT«^0»fc^$nS. 

HlhK-h4 l£. W*&58IZ 
X->XW)1ffihtMZ* ^^H-9TK-f41fc:li. * 

>^4 8imv*>ti. is y >y-4 o &m*i?5 7# 

[0008] SKa^A-/ K^--/T4 2 £A«y KlhJf- 
H41fc&9ftfrtfc&A>£>W-*'-6 1, 6 2, 6 3g 
fcifKOSvA y K?-yT4 2^3^3 1, 3 2. 3 3tC 
SSN-fc-rfca^Srvw. 0l4fc^WKat^A 
•yK«£#£fi*i:TSfc«. i?Iga$vA.yb-?-.yT4 
2###®T30tf)Sg^ 3 1 . 3 2. 3 3i0-e^-r^fc: 
TM^-61. 6 2. 6 3^^y^ft»-Wri:fc:J: OS? 
ML. «7>f^-6 1, 6 2. 6 3Wtf~7?7yt^t: 

#me>mm&^v v+vrAz*^ y^tx-va i 

IzWMmtZttth. FPCK&i:8;3*iS2 0*c 

2. 6 30ftfc')fcfflV^fcki*SS-CJ>S. 
co^tSKJS^A-/ F*-yT4 2m«ct)8B-e3otf>Sg 
^3 1, 32. 3 3«0^il-f*lfc:FPCB^[i&y\>r# 

S^Ka^Ay K^»/T4 2 ^7 K W- H4 1 £ 

[0009] 74-V-61, 62&. £731, 3 2ffl 
*^SRa^Ay Ff-yT4 2<0iilt^#lTV^jB (8 

i*>±f®) a^R^a^s m2<r>±$m) ±.<m& 

Bfi^F3 7. 3 8fc^<^i6fc«. -7^-f-fc7^ 

Mtv*. W&50 umcr>m (Qi) ^-^-"TO. )H (C 
u) V-f-V-^ «Wc<<£*«T*»£Tr*»K ii 

[00 10] 

<mmm,^v Ymztfrymxizh^zimm ou 

mgjgoffl^ (Cu) vj^-vj^-mw^^Ktt 
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[ooii] (n) w-f-Wovvcv^fctofc. v 

[0012] (vn) V^-V^3 0^mSgt«ii6TiSB 

io sa»er&9#K». 

i o o 1 3 1 3^ o . ttmtmwm < . m& 

*j fc«F pcs&^coyA^-commiziztsmx-h 
I. 

[ooi4] ±ieis®££Ib*. *i»^BWii. mm 

[0015] *!6BBc03<5fcflSc0BWi. SHfiBEmA y 

•/ mm- 1 mwte&from va 

[ooi6] *^bbos a>izm<7)sm. is o wtf^ 

[0017] *mxo2t>£.®?>8m±. mmm^ y 
F^-yTflsoftftf^s»^*iit:iSLhr& mmmsi. 

[0018] 

^2<0±^ffli&*L. 4*£<i:t><rc03lltf)±a®?>- 

«tisa!<7)ihK- hffl^a y - w-> ^ l^a y 
n-?ix^$<ii»^a^ -/7-«#my - hv^-y £ 

Jga^. lWf-h«iWy-K^->«B»©«fflC: 

mv-V'*?-yj tit. mmmm. x/*vf»>7 



5 

[ o o 1 9 1 zv) i $ %m&£ ±wf . aigjam^ «/ f 

I O O 2 O ] it: . f^»*f|Sj± LfcteHL flBtO/h 

*> . R«ia^is±tc:-rs £ k «> g*fc»ers „ wmo 
[oo2i] mmm^v Kfvr^^ f-?- 

[ 0 0 2 3 ] V^fcL ^«y FlfcK— FOlg 1 0>±SB 
HfiWfc^fiSriaiBk LX. i£K«^y F<J->y 

rn«Wtc¥ffl^±«aSj k(i. fUU*^7K*-97 
[0024] 

x\mm^Mm-yumm*&*tfLx\,^h. 
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mmromm&m ixvm*** tw^s. zk 

[0025] {%u<n$m.<mm) miexmrnm 

-r. zcmmm^-y FauaMi. sgio±siffl (is 
w) wm2co±mm <se) £3fu 'j?%<ti>mi 

10 72. 7 3£WLfcA.» / FthK-F4 4k. dWhJf- 
MPW»J-K/«*->'71. 7 2, 7 3<C**lf»tiK 
tt«&&ra^y7fl«B!J~ K'*?--V2 1 , 2 
2, 23*^ffiN-*afJRSa»^-y Ff-«yT4 3fc;&»S»*J> 
&<fct>MJ&3*i?»*. tfcK-h««y-F**- 
>71. 12, 7 3£M®L<V)-v7BmV-Y>W- 
V2\, 2 2, 2 3 a*. ^m8R3;h.&fc*>fc:fcL 
MBHW — F't*— y7 1. 7 2, 7 3<03g& 

^-^21. 2 2, 2 3<93B&<D<aa£eMl.TiStt 
20 BfJtW>. *5SW^^l^ltt<^g!Sfc:iJV^Tt±. r * 

WLi<mtLX3*tL. mi. m2Rx/m3<M^- 

hWreU-K^-y7 1. 7 2, 7 3k. ClOSg 
1, 92At^3^hK-hmmU— F/^— >7 
1, 7 2, 7 3fc*«ELJtm . m2At^m3^ yT 
■W'J-PV-y21, 2 2, 2 3#&£fc-r&. 
iiT. ^li>«J:tf^2<7)^-y7-ffi^«y-F>'^-y 
21.2 2fcL araa^^-y F*F5 1 «KtT^« 
^I83>f^«fc^$^2*^>3>f^- U-KT* 
0. SB3^)f-y7-ffl^S'J-F/^-y«^ 
30 7^13^37- y-FT&Skl/C. KIT^BB 

[0026] imwr>% i em&trmmt® h mmM 

^•y Fffl±f«i^ l wi^ffiffltH^^^B&Ltil^m 
-f«WJ-F^->71, 7 2tt^<0SBl<7)±S 

m±<m^mm^f-i x-mt-tix v ^ . ^-yFiw-F 

4 4 <0y »J y^-fc^SJR 0ft»t^i1i5«. * 1 <0i 
*MkJ±R^IBk0^2O±^tiik:TjrS. ^-yFlhK-F 
44<0JR9Wt^ffik&Sm2<033liij|J. Sfg^O 
40 #StJ:0¥ffl<bSnTV^. m3<01hK-Fffi^«U 
- F'y > 7 3 l±m l <o±^ffl±<7)^7 y FtBTtc* 

F^-^71, 72, 7 3<7)«itt. Mi.(f0. l^M 
0. 1 5biirCi>S. Mil. m2A^3^)1hK-Fffil 
WJ-H^-y7 1. 7 2, 7 30ffl2tf>ISRm, 
. MttfO. lmmatCJ:^. 

[ 0 0 2 7 ] ^-y FlhK- H44 WIIe, ^NHMcO 
v»-fTiTfcj6»4*5SrV^ F^-F4 4#SS«rc 
i5S^»iKifcia ( S i O2 ) , SftM ( S i 
50 3 N4 K 5 FAW^ieatR^mi . 82<D1hK 
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- hWV-y i^-y KlfrK— F 4 4 fc<OSt#A 
U M#?r«^«tc*eM^h.tf<kv^ #£L<»i. 1 0 
0 ju mggcOtf U 4 5 K V $r^m^ -y KthK- h 

x)-YK9->l 1. 72. 7 3£jgj£-titffJ:^. 
•y KIM?- h 4 4 ifimftVh&Wr£im30>VX- h 

>f 5 H ^- h^tttHi+fcn y * 7 f *-;P£l5iP L 
[00 28] ffJgeS^ y K f - <y 74 3 te@ 2 fcijcf J: 

ass 1 6 tTans®ii:<03^^ hafi 75-siiji- 
s J: a £EM$*itfi&3>r 1 5 1 a^&sam^ 

•y HS^5 l^LT^S. ZLTmti£Vm2(?>+ 

-/Tffl«sy-H^->2 1 . 2 2im&?4 )vm i 

m&^Tie&mZtiX^h (fcfc'U ^W^i 
^2iJj:t^B3<^->y7-ffl^«y-hV^ 

wg&tix^xi>&<. i&<mx4rfritTi>&^) . m 

:r«SS y - iw - v 2 1 ^cossauoft 
MfcL miiO^K-MB^iy-H^-y?!^^ 

4 Sitc^-^y^Sfu y\> K^-y 3 1 Z&tfL 
LX^h, itim2. lg301hK-M!l#Sy-F^ 

-y2 2. 2 3<o-;fr<y>agat<y>fl@i. «i«u m 

2. m3<Wf-MBemy-H^->'7 2. 7 3£> 

---ftnitggmm. t isms xo&w --y?zti. 30 

^«yhVt^->3 2, 3 3£jgj£LTV*S. 
[00 29]-^ ^-yb'1M?-h4 4tt. H3t*T 
J: 3 fcgflfflBS^ Kf- -/ T4 3*%afC# S J: d =5H£ 
^ffl»l&81#gJt£>flT^6. BP^. sfJgJSM'WK 
f--/ 7*4 305*^0. 2^0. 3mmgJS<y)aE$C0 

^•ffliaa58i*<ii^iiTv^. mi. ^2. s&3<o 

1hK-h«Wy-K/V-y7 1, 7 2. 730SSS5 
(i^yr^0/h$yjrlSe9 7. 98. 9 9*^fflD3^ 

8 1 <r>mMfrt> 0.1 mmg^Rvas-r J: 0 

LV%. 40 

[0030] *$m<m 1 wnis<7)jg!st:«a^)s«^ 
[0031] {4)±?.m3ii^±o*j$i&mm 

8 1 5r^rrs^-/ K-Wf-h 4 4 £&£>*>t«>J8Sr 

-&ffliaa8l£|flP^£. Semite J: oTfitefflGO 
a581^QLT<>mv\ m2<0±faB$:«Fe 
^fclJ: 0¥fflitrS . ^«y h*-**- h 4 4*Mr 5 * <y ? 
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• d§K-/ KihK- h 4 4tj>s t txmwth. 

[0032] (o) 1 OOxtmgJg^y-f 
ZW-Kfa^ -y KIM?- h 4 4 C7>m 1 Oifeffi^fflfcfiS 

4<om<9±«D£fflfciteyo«T*^ ef^ffliaai 

81^l3nLTtS^) . 

[0 0 33] iJ\) ^y^fSK^-hOifcffl (Cu) 
y7h3j-7ffi$rffl^TH*L. ^«©g^*iJ:Vm 
1. ^2. mSiOlhK-hffl^my-K^-yTl, 

72. 1 3<r>T*&*?->zmm-h. ^V^T. CI<0T 

W^-ySrffl^T. ->y^ (Jfi) (Au) ^ 

»(^7^-tiittasi. m2. 3£3«y)-yTjc-MSw.; 

-K^-y71. 7 2, 7 3i^fttS. Ni/Aiu(7 
*fl<7)S*»i27@l 0/im. e*L<«2PjM3jum 

»1, ^2. m3WhK-hfi^my-H^->-7 

1. 7 2. 7 3<03g^fc/Ny^<y)/h$^ie9 7. 9 
8. 9 9 £«£«3at8 1 ty)«MS^<?> 0 . 1 mmgjg 

[0034] (~)-JJ. mx (Si0 2 )S«Xli-b7 
5 y^^««^NSttS«*»<D^5^-/7-^K8&ffl 

2{^rTJ:3^lg3^;^15. Wg&B^tT ( 1 
6) . SSI . 82. m3<y>f-/7-ffl^«y-K^-y 
21. 22. 23. ftt^-yF/*?— >31. 32. 3 
3«U, ^ffl7$-^^ri.. mtf. mi, m 

2. *3«f ir7Wt , J-W->'21. 22. 2 

3. «t**»IW— 3 2. 3 3(±. y^h* 

5 . ^isa^nr ( 1 6 ) <o±a5ttiKfl« ( s i 
o 2 ) . mm(si 3 N4 ) . *!M § Ki&aft3 

WtatSW« (CMP) ^tJ:0*H?r¥fflfl:-rtUfJ: 
[0035] (* ) 7 0>±0>im<r>®frS:& 

x#g-rj£»L. mi izm-xo^m^cmjm^y 

K^"yT4 32r^$-frS. 

[0036] C\) gft{C. ZCOM^m^^y Kf-yT 
4 3 S-^y KIM?- h 4 4«7)K^fflmS8 1 tZ\iffi 

mmsmm^x m 1 <?>mm 

[oo37] *mxrm i <rmt?mm<£ xna. mm 
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4 4<7)^ffliaa58i-cfttortjo. 
mm"mtzvj j r--em&#x?>^y y y >^sras 

[ 0 0 3 8 ] *mkom 1 tf)llte<OJK®fc:tJV^T 
04 fc^-T X o fcf-yrWs itflW- hfflgWiy - H 
K?-vm&&*KV*$ 1 . 9 2. 9 3Tg^-Tit 

*»otc. 1££shc& (au) itis^^ss s-sa 

[0039] 0 5 {±*&HB<OSB 1 <rmbcrm®c?%38m 

tzm. 9fflm&®=Ftmmssi>^ v v+v-ta 3#s 

&M#tlJtI£l\ ^3<^hK-h6PI«y-hV^- 
y 7 3 ttSB l <D±«b9^7 v Hffifti< J: d K L 

mm>v->&. wwrasr**. i5«^i^7 

fcL SBl«>±»=&S. 

[0040] (m20mt<wm) me\**mxr>&2 

T$>& . mm&^v Y-f- t Tf&fc-f Lfc^ MhK- 

?1B2*>iafctf>BHgl«-tf>J: 33tf&£*>i3j8B^-s' H 
«i«c<Otf!$-5rf . ^wfif < k *>SB 1 <9±3aSfcSB 1 . SB 30 
2JttfW3«WWf-MMWI , J-^V->'71, 7 
2, 7 3$-*L3t^KHhK-h44i:. .TOSBl . SB 

2, 7 3^)3gafc7)fl[sn-eit-rii. ^tsiatcsa 

yM«W4«»«\7 Hf-y 7-4 3 tfrt>&*< k 

K*yT4 3£tt»LottS£fcfcJ: 
»h SKBSl^? Kf"»T4 3fc. FlhK-M 5 
t<Offi>»%rfl[a^>S:LTV^. H7{i*|«BoSB2 40 

•y KihK- h 4 5 <7)©Ha8 2 £5?tH«0T$>S . £ 
£T\ SBl&tfSB2<0i^-hffl^BU-H^-^7 
1. 7 2H«J5L7tSBlfcJ:tfSB2<0^-yrffl^Sy- 

• y-HT'fcO. »3W-HWJ-W-> 
7 3fcJtJSUcSB3<^->yrffl^my-K^-y{i v 

[0 041]*^W)SB2<0|ISg<^S{c#S^iSa^ 50 



^m^l 1-2 1 33 33 
1 0 

'vyKHAfMi. SBl<O±^BDfflt0^Sr#B&L^^a5 
«ffiS&p!{p*Ea$^-CiiO. £4r<fct>81 . SB2<W 
df— hWPtll— H^->7 1 . 7 2{iM<DSBl<7>± 

F4 s^yy^-fc^ssxyfttfS^BSJi. SBl<o 
±*BtliR*t(*7)SB2co±«iBfc7iS. m3<01hK- 
h«WU-HA^->7 3J481 0>±f8ii±0tfl*S 

«M»i*< . tmem^v y+v-ta 3 

Oig WM 1 a±XB±*>4' > ? > KIBTfc* v *T i J: 
'v? KthK-h4 5#gmft&£>Gf. SB 

3<othK- hniu - Yw-> 7 3&Mpmzet> 

[oo42] *mto&2<nmtemm&&zw§m&i. 
^ YmiLftemmmi. m 1 m&<mm\zmn 

mt*. aaeu fmmss^vY*v74 3?>mif» 

nfcsnsoMco^a-c^ioTiJO. *hbh<osb2<o 

0 tmi&mzvj "v-Tmvtitxv^y y y v^^p 

[0043] *fffiB<?)SB20||IS<7)»Sfc:t>v^T 

+<r7m xvv*- bmmv-Y'vr-xnms® 

[0 044] *3t. *3^<7)SB 2 cOHttc^ffii^ V ^ 
■C. fl^mffiSg^iHiJga^-y K^->yT4 3*5ffiS3 
tl^l£0±^ffiffllT«^<, SSl^)±^ffli:*t|6rt-4 
SB2<D±^ffi (SE) fflt:ffiSL"C*>*»**>*V^. ^<7) 
J^li^ < t,SB 1 itfSS 2 iO-^-MS^It^^ 

-$-sB2o±aaiflit'cg€^js-r<ttf iv^. SB3WU- 
h wrau - H^t^-yujn 1 <o±^m±.<o^ v 

Yt&Fizm<£o£LXt>&<. SB2^±*BSfflit« 
^^LTfc^V^. ^ <m^i^ -y Y*frF— b 4 5 Ov- 

yy^-fc^rri»iRO#«t^iiJ±. sbi^±^mk:^ 

[0045] (SB3<0Htt<^S) 08»c#3£BB?>SB3 

-T. i^ffiJS^^ y K8UE*fcfeWr< tSB 1 
® (affi) fcl^a (SB1 . SB2»t^SB3 ) 
WJ-W-^71, 72, 7 3**Lfc^-yHir 
h 4 6 1 . r<Wrff- MHrau- YW-y 7 

i . 72. 73 com&<mmizzti?ti. x o 

fcKB3*lX:«a (SB1 . SB2&VSB3 ) Tfflg 
«y-K^-^-y5rftfiN-5^1S®m^-/ Ff-/7-4 7 



(7 

1 1 

[oo46] xmfomvm&mzmtmmmffis. 

h 4 b<r)%i<r>±^\^tj:h. 10 
[0 0 4 7] -N,, Y 4 6 JJgBft. 

[ 0 0 4 8 J & 1 J:tf8i 2 tf>^ »/ TfflSS'J - k>*? 
-^2 1 . 2 2tfm^v m?5 1 fcfi&ifct&ilK:? 
4/Wltdg8$*u m3<ryf~v7Wim>V-W-> 

*^isa^3rtc^$*tr . @8 tss-r j: 3 teas 

l<0f-/7'IB^Sl>-H^->21tf5— *<OSg^ (rC 20 
y 1 ) WfiB»±. »l©Wf-h«WJ 

-K^-y7 1 «0-^3gJ»OfiMi:^rt5 J: 3 
i^KS^-/ Kf-yT4 7±tC/t^-->^$^T 

22, 2 3tf>-:frtf)38& 3 3) 

oam. *n«u ®2, »3<whK-na»sy- 

7 3<o-*coagat<ofl[Bfc^glrrsJ: 
W)-Yf^->\im^\yy9\, 92, 93-c 

[0049] 0 8 &trt*mXr)m 3 <DlQfc<7)fiagfc8 

H) 09K*-fJ:ofc:. K^d^&o&gyu 
•y KlhK-b 4 6fcS>^>*»t«>i^Sffi 

sg^fcitf^yKifc-efcMsm. ®2. 1(130-** 

-hW«!)-W-f7 1, 72. 735-o»rCtJ 
<. d^mi. 512. |3«Wf-MHt'J-FW 40 
->71, 72. 73«. PUfcf. A.. / K-»hK-h46 

(cu) mmfrt>%hT&>v-y*msLU 

Z<7)Tt&W->£m^X. -vfiV (Ni) i5£V& 
(Au) 5rff»2^3//mi:^5J:3tSSt?<-/>-m 

[00 5 0] (d)-*. 0r^KSttS«*>^S^ 

mskor. mi . s&2, »3<of»7««y-^ so 



$$§§¥1 1-2 13 33 3 
1 2 

2 1 . 2 2. 23. W*v W-> 3 1 . 3 
2. 33ZJ8&LLX. XFFmiZffiBfr*. Hlc. 
*^®7<7)-a5$rfiSM^9-caVK S^«7fcft^ 

tffizmjjfi&xTmL. ®8£&t£o%mim 

[0051] (a) -etT. H8fc*tf\l:3fc. JJB 
M ) OXSTA^-ny^LJtA-y K't*— y 3 1 . 
3 2. 3 3fc^Ka^^-yKf-/T4 7comi. 852. 
^3<^-/7-fiPS«y - hv^-ycosgfc £**vfiT.£- 

-h4 6tcaS0^tS. 

[0052] (-) @8fc^rTJ:dfciJ5v^ 
«a±£. 9 2. 9 3£flHvc;\y*W 

fcfritf, *!6BB^3<0||St^©fe:fiiS^|gJiSv^ 

[0053] *mi<?>m3<rymb<mB££tlt£VX- 
hmmV-W~>71. 7 2. 7 3*CJ:'?SlfflK 
Kf--,7-4 70fi&Df+*tftH#>"&*o-0^<9 

wb^jbej^ m2vmmmmnmm*%mh 

[0054] ^rt>. il-atBfleg^JS^-f Lt>miO±* 
*M (RWSI^ffi) fc*>oTt,J:V\ t&2(T)3imm<m 

[0055] (-e<Offic^Ut<^S)±E<7)J:at. * 

i ji^3<onssco^®tc j: ixmrnttiv. 

&i><7)?i>&tw&fK*x'ti&\ l \ znm^^m 
%&m«%m$m<mm. mmmmmmsm 

[0056] waz&wzm i xvm2 (nmm<mm<o 
wm^ti^xM. nmm^v k^t4 3*^ ^ v k 

IhK- M4. 45 tctifta^tiJtfiBi^^L^. 

44.45 t^tffi^iixi. ; ^i^< . *#m. 

[ o o 5 7 1 a*, at^ysm i m&3 <?m&m 
m^mm^a^xii.. mi. m2wm3e>vx-h®i 
nmv-w->7i, 72, 73fc. z<mi, m 
2mm3<rm^-vm^)-Y^-y7i. 7 
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1 3 

2, 7 3tc*fJ6L*3Sl. Wi2&TS&3(rt-vTWm 
'J— F>V-y2 1. 2 2, 2 3#&&*§£-fc:oivc§i 
"DILfc. L*»U i*L6«WJ-H/V-ytt, 3* 
fcfl|4>ii£v^ fcfcxfcf. 5*7S8**>-y*-hffl# 

s y - iw-y* jtv *■ -/ rmsmo - w-yif 

[0058] aiofcL mm im*mim) comm. 
mmm? <mr^> i 9t. §mm<ommmmm 

m^-v F*F (14. 15. 1 6 > i: £ffl*-&*>tf*:« 

^ii^'y HS^«5W5riffiss-^. mm 10 
smbs^ mm*, is i nrn3<r&mmmxm 

9o±ti^^j8a^^v ( 1 4 . is. i 

6) «JIS*l*:£BflB§T;fc5#. H£ffltf>MRig 
?1 9f>«ffifcfcL *-/P2 6, 27*itLXft . 
4RV&5<ryJ-y7amm t )-W->24, 2 5# 

[00 59] 01 ltt. i^SIIKS^^ F*? 
itfflv^3Ram^-yH^>y7-5 3cOA«Hi&^-. * 

vrwwy-iw-yjj^ 5**s«^<^Ra^ 20 

^•yF?"yT£>0»-e&S. ZZ\X\ miHX.Xfm2(ryf- 
y7WmV-W->2 1 . 2 2«. i£R=M;Wf 

1 5t:g^$fut24a03-f;|,- 'J-F-C&y. 3S3W 

f-yr«wy-bvv->« v jsjsa^r (13, 

16) tc««i3ii*:3T - y-KT*4. S&l. J!S2. 

^3. ®4. m5co+>/Tmimv-} t J*?->2 1 . 

2 2. 2 3, 24. 2 5<?>-*<03g^7)^tl.^t:tt. 
^F/t^->31. . 32, 33. 34. 35jWgJft 

[ 0 0 6 0 ] 0 1 2fcr. SS^RBS^-/ KS?*JH 30 

^i^co&asa^-y FfflA«aoAeH^^-. 
jugat^y pm&mm 1 o±«j8atca^s-^sL 
^^«®gwss$n-ct}y. m,m2,m3, 

%A, 3S5WhK-FfflBmy-F^*->'71. 7 
2. 73. 74, 7 5«dOm«0±feB±<W&mffi 
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